Costello syndrome and related disorders.
Costello syndrome is a rare congenital disorder affecting multiple organ systems, encompassing severe failure to thrive, cardiac anomalies including hypertrophic cardiomyopathy and atrial tachycardia, tumor predisposition, and cognitive impairment. Costello syndrome shares findings with cardio-facio-cutaneous syndrome and the diagnosis can be challenging. The discovery of gene mutations underlying these and other closely related disorders allows for molecular confirmation of a clinical diagnosis. The identification of germline HRAS mutations in Costello syndrome, and mutations in BRAF, MEK1 and MEK2 in cardio-facio-cutaneous syndrome, uncovered the biologic mechanism for the shared phenotypic findings based on the close interaction of the gene products within the Ras-mitogen-activated protein kinase pathway. Changes in other genes encoding mitogen-activated protein kinase pathway proteins are responsible for Noonan syndrome and the KRAS mutation phenotype. Costello syndrome is caused by heterozygous de-novo point mutations in HRAS, resulting in increased activation of the mitogen-activated protein kinase pathway. Despite their overlapping presentation, Costello syndrome and its related disorders are distinct, and the phenotypes become more distinctive with age. Molecular testing is available and a clinical diagnosis should be reconsidered if it is inconsistent with the molecular result.